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, and his platelet count was 211,000. At 10 hours of age he was transferred to our regional neonatal intensive care unit for further management. He remained stable on conventional ventilation. Cranial ultrasound scan performed on the first day of life showed increased echogenicity in the temporo-parietal areas. There was no evidence of intraventricular hemorrhage.
At ϳ48 hours of age, lower limb edema, metabolic acidosis, and a significant drop in hemoglobin to 74 gm/dl were noted; there was no other clinical evidence of bleeding. He was transfused with packed red cells and fresh frozen plasma. An urgent cranial ultrasound scan revealed a grade I-II intraventricular hemorrhage. In the next 24 hours, oliguria, abdominal distension, and a midline mass arising from the pelvis were noted. The umbilical arterial catheter was removed and an urgent ultrasound was requested. Sonography of the abdomen revealed a 3-cm aneurysm arising from the right internal iliac artery (RIIA) in the pelvis ( Figure 1, A and B) . The aneurysm was noted to be posterior, displacing both the bladder and the rectum anteriorly with resulting bilateral hydrone- Figure 1 . Sonographic images of the pelvis (7 MHz vector probe) in transverse (A) and longitudinal (B) planes. A, In the transverse plane, the bladder is seen anteriorly (BL), with the large aneurysm (arrow) posteriorly. B, In the longitudinal plane, the spine is seen posteriorly, with the aneurysm seen anteriorly to the sacrum (R) and the bladder anterior to that (BL). The aorta is seen as a linear structure descending down to the pelvis.
phrosis and hydroureters. Doppler ultrasound documented a patent aorta, inferior vena cava, and right and left iliac and femoral arteries and veins including the RIIA. The aneurysm showed bidirectional flow with a swirling pattern on color Doppler (Figure 2A ) and an arterial tracing on pulse Doppler ( Figure 2B ). Differential diagnosis included the possibility of a large pseudoaneurysm/true aneurysm or a large congenital arteriovenous malformation, with secondary hydronephrosis and hydroureters. The risks of angiography were weighed against the potentially very difficult surgical accessibility due to the small size of the infant. After extensive discussion with the interventional radiologists and vascular surgeons, angiography with a view to embolization of the feeding artery was undertaken. Angiography (using a 3-Fr catheter from a left approach) revealed a RIIA aneurysm arising close to its 
origin (Figure 3, A and B).
The catheter was advanced into the RIIA. However, due to the close proximity of the neck of the aneurysm to its origin, despite holding the catheter stable while deploying the coil, the catheter tip moved only a few millimeters. This resulted in recoil of the catheter into the external iliac artery. The embolization coil thus accidentally lodged in the external iliac artery rather than the IIA (Figure 4 ). Subsequently a surgical approach to the problem was undertaken. The surgical attempt to ligate the aneurysm was complicated by a large intraperitoneal hematoma and significant blood loss. After this, because of impaired circulation to the right leg, an attempt to retrieve the misplaced coil radiologically was undertaken. Approaching from the contralateral side (i.e., the left), a catheter and snare was advanced, up over the aortic bifurcation and down the right side. However, this too was unsuccessful ( Figure 5 ). Postoperatively, the lower limbs were poorly perfused, with patchy cyanosis, pallor, and absent pulses that failed to respond to vasodilators.
A repeat cranial ultrasound scan showed evidence of severe hypoxic-ischemic changes, presumed to be secondary to hypotension and blood loss during the surgical procedure. Withdrawal of lifesustaining medical technology was undertaken after discussion and agreement with the parents. The final diagnosis of a large pseudoaneurysm of the right IIA secondary to umbilical arterial catheterization (UAC) was confirmed at autopsy. 1 UAC has become an integral part of the management of critically ill newborns in most intensive care units. The techniques and indications for catheter insertion are now well established. Significant complications, such as thrombosis, embolism, hemorrhage, vascular perforation, sepsis, vasospasm, and thoracic and abdominal aortic aneurysms have been reported. [2] [3] [4] [5] [6] [7] [8] Wigger et al. 9 reported the first case of an aneurysm associated with UAC in 1970; since then, 49 additional cases have been reported in the literature. 10 -22 An extensive review of all of these cases was performed. The median age of presentation was 7 weeks (range 1 day to 18 years), with 42% (21 of 50 cases) presenting in the neonatal period. The abdominal aorta was most commonly involved, account- ing for 40%, followed by the descending thoracic aorta (30%), and iliac and thoracoabdominal aortic aneurysms (14% and 10%, respectively). In three cases (6%), the site of the aneurysm was not specified (Table 1) .
DENOUEMENT AND DISCUSSION
Of the 50 reported cases, the mode of presentation varied according to the location of the aneurysm. Those involving the abdominal aorta presented with hypertension, abdominal mass, or rupture, whereas those involving the thoracic aorta presented as masses on chest radiography or with rupture and shock. All cases of iliac artery aneurysms presented as abdominal masses. Diagnosis was made at autopsy in 11 patients (22%), at the time of surgical exploration in 8 patients (16%), and by ultrasonography, computed tomography scan, aortography, or magnetic resonance imaging in the remaining 31 patients (62%). In the majority of cases, the pathologic findings were consistent with those of mycotic aneurysms. In 41 cases (82%), an organism was identified. The most common organism reported was Staphylococcus (62%), followed by a mixed growth of Staphylococcus and Gram-negative rods (14%).
A total of 15 patients died before surgical therapy (10 due to sepsis and/or multiple organ failure and 4 due to rupture; in one patient, the cause was not described). Three patients died during surgery due to uncontrollable hemorrhage and/or irreversible shock. One patient died suddenly 6 months after surgery (Table 2) .
Seven patients were managed conservatively with plans for serial follow-up. A total of 25 of the 50 patients were operated on. Nephrectomy alone was performed on one patient, and the aneurysm was to be monitored on serial examinations. The type of surgical repair varied in the remaining 24 patients. Eight patients underwent resection and patch graft angioplasty. Five patients each underwent resection and replacement with a tube graft or resection and primary lateral repair, while four patients underwent resection with either endto-end or end-to-side anastomosis. Two patients underwent resection and ligation of the iliac artery.
This review underlines the need for long-term follow-up studies of infants with a history of UAC and sepsis in the neonatal period presenting with a mediastinal or abdominal mass or arterial hypertension.
In the present case, there was no documented infection. It can only be postulated that the cause of pseudoaneurysm was "trauma" by the catheter at the time of insertion of the umbilical arterial catheter. Laboratory studies have shown that trauma causes denudation of the vascular endothelium leading to inflammatory changes. 23 Management of catheter-related aneurysms depends on their location and secondary effects. Therapeutic interventions must be individualized and include pressure obliteration, embolization, or surgical intervention. Attempts at performing angiography for any reason in infants of Յ1 kg carry increased technical risks of acute arterial injury/thrombosis, limitations of contrast volumes, and late sequelae such as arterial stenosis. Although embolization with coils and other mechanical devices has been used for a long time, 24 embolization in such very small infants is hazardous and to our knowledge has not been reported previously. The alternative mode of treatment attempted in this infant, open surgery, was recognized to be a very high-risk procedure. The lack of purchase/secure positioning of the catheter in the short neck of the aneurysm largely accounted for the coil deployment in the external iliac artery, as minimal movement made the difference between being in the internal iliac and the external iliac artery. The use of fine tracker catheters coaxially through an outer directional catheter might have helped prevent this complication. This would have required a 4-FR outer catheter, which is large for this baby's artery, and the decision at the time was to go for a 3-FR catheter to deploy the coil, in deference to the size of the baby's vessels. This report emphasizes the fact that even though UAC placement is a routine procedure in most neonatal intensive care units, awareness of the potential for serious and even fatal complications should always be kept in mind. It also reminds us that technical problems in such very low birth weight infants have to be subjected to serious risk/benefit considerations.
